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(54) PRODUCTION OF STEERING RACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct forging in one cycle and to 
eliminate deburring by forging by using a fully enclosed die formed so as 
to absorb flowing-out of a stock due to plastic deformation 
corresponding to a steering rack shape to be formed after the stock is 
heated to a temp, suitable for warm forging. 

SOLUTION: A lower die 4 is constituted so that a groove shaped stock 
accommodation part 40 to shape the outer circumference of a steering 
rack is formed in the longitudinal direction and a flowing-out absorption 
part 41 to absorb flowing-out of a stock due to plastic deformation is 
formed to a prescribed position of the stock accommodation part 40. 
The flowing-out absorption part 41 is formed in conforming to a tooth 
form formed by an upper die, i.e., corresponding to the recessed part 
having a rack tooth form, in aligning to the position where plastic 
deformation of the stock is generated and in a different shape. The 
flowing-out absorption part 41 is formed to three stage recessed parts 
42, 43, 44 having different height of bottom faces. By this method, 
flowing-out of the stock due to plastic deformation is surely absorbed to 
prevent plastic change in the peripheral direction from generating burrs. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the steering rack characterized by carrying out forging shaping using the 
lock out form metal mold formed so that **** of the material by plastic deformation might be absorbed 
according to the configuration of the steering rack to fabricate, after heating a material to the temperature 
suitable for warm forging. 

[Claim 2] The manufacture approach of the steering rack according to claim 1 characterized by performing 
absorption of **** of the material by plastic deformation in the **** absorption section formed along with the 
material hold section of one metal mold. 

[Claim 3] The manufacture approach of the steering rack according to claim 2 characterized by forming the **** 
absorption section formed in one metal mold according to the location which the plastic deformation of a 
material produces according to the tooth form configuration fabricated with the metal mold of another side. 
[Claim 4] The manufacture approach of the steering rack according to claim 1, 2, or 3 characterized by heating 
heating of a material to part another temperature which was suitable for warm forging with energization heating. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention enables it to omit de-burring of the product after carrying out forging 
shaping, and relates to the manufacture approach of a steering rack that it was suitable for the manufacture 
approach of the steering rack which enabled it to improve the precision of a product, and manufacture of a 
variable steering rack with an especially complicated configuration (adjustable-speed steering rack) further while 
it is made to perform forging shaping at one process using lock out form metal mold. 
[0002] 

[Description of the Prior Art] Now, the constant steering rack with an easy configuration can be manufactured 
by low cost comparatively easily with machining or cold forming. 

[0003] On the other hand, the variable steering rack with a complicated configuration is manufactured by the 

machining method or various kinds of plastic-working methods. By the way, among these, processing took time 

amount to the machining method and it had the problem that a manufacturing cost became high. 

[0004] Moreover, a plastic-working method is relation with a mold life etc., and since it is difficult to adopt cold 

forming in order to fertilize, forging shaping between heat ("forging shaping between **" is included.) is usually 

adopted. 

[0005] By the way, since the plastic deformation of that longitudinal direction and a hoop direction would arise 
for a material according to the configuration, i.e., the metal mold configuration, of the product to fabricate when 
carrying out forging shaping of a long product like a steering rack, forging shaping was performed using the open 
type metal mold which can absorb this plastic deformation. And in case machine finish-machining for attaching a 
tie rod etc. in a product was performed after performing forging shaping, he was trying to cancel the plastic 
deformation of the longitudinal direction of a material by making a predetermined dimension. Moreover, it became 
weld flash, and since it would serve as trouble of smooth migration of a steering rack in case in the case of a 
steering rack a steering rack penetrates steering housing and slides on a plastic change of the hoop direction to 
generate if it is left as it is, after it performed forging shaping, it removed this weld flash according to the cutting 
process of trimming and others, and was used as the finished product. For this reason, also in the plastic- 
working method, the cutting process for removing weld flash took time amount, and it had the problem that a 
manufacturing cost became high. 
[0006] 

[Problem(s) to be Solved by the Invention] While this invention is made to perform forging shaping at one 
process using lock out form metal mold in view of the trouble which the manufacture approach of the above- 
mentioned conventional steering rack has, it enables it to omit de-burring of the product after carrying out 
forging shaping, and aims at offering further the manufacture approach of the steering rack which enabled it to 
improve the precision of a product. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture approach of 
the steering rack of this invention is characterized by carrying out forging shaping using the lock out form metal 
mold formed so that **** of the material by plastic deformation might be absorbed according to the 
configuration of the steering rack to fabricate, after heating a material to the temperature suitable for warm 
forging. 

[0008] In this case, absorption of**** of the material by plastic deformation can be performed in the **** 
absorption section formed along with the material hold section of one metal mold. 

[0009] And the **** absorption section formed in one metal mold can be formed according to the location which 
the plastic deformation of a material produces according to the tooth form configuration fabricated with the 
metal mold of another side. 
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[0010] Moreover, heating of a material can be heated to part another temperature which was suitable for warm 

forging with energization heating. 

[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of the manufacture approach of the 
steering rack of this invention is explained based on a drawing. 

[0012] The case where the variable steering rack 2 (only henceforth a "steering rack") equipped with the rack 
tooth form 21 and 22 with which the configurations which show the process of the manufacture approach of the 
steering rack of this invention to drawing 5 - drawing 6 differ is manufactured according to drawing 1 is made 
into an example, and it explains. 

[0013] First, according to the configuration of the steering rack which cuts the material 1 of the shape of the 
round bar, such as the quality of the material suitable for the steering rack to manufacture, for example, medium 
carbon steel etc., to predetermined die length ( drawing 1 (1)), and fabricates it for this cut material 1 1, it is 
made to perform rough ball-race processing ( drawing 1 (2)). 

[0014] Next, the material 12 which performed ball-race processing is heated to the temperature suitable for 
warm forging, for example, 750 degrees C - 900 degrees C, (this temperature changes with quality of the 
materials of a material 12.) ( drawing 1 R> 1 (3)). It is made to perform heating of this material 12 by energizing 
with energization heating and the electrode more specifically connected to the both ends of a material 1 2, and 
heating quickly to as another laying temperature as the predetermined section. While being able to heat to 
predetermined temperature in a short time and being able to prevent generating and decarbonization of the scale 
by this, according to the configuration of the steering rack which fabricates temperature control, at least the 
section can be performed correctly independently. 

[0015] Next, forging shaping ( drawing 1 (4), (5)) of this heated material 13 is carried out with the lock out mold 
metal mold M which consists of upper metal mold 3 and a Shimokane mold 4. 

[0016] The upper metal mold 3 forms in the predetermined location of the material hold section 30 the 
impressions 31 and 32 which carried out rack tooth form while forming the periphery of a steering rack 2, and 
the groove material hold section 30 for preparing the shape of an appearance of the rack tooth form 21 and 22 
especially in the longitudinal direction, as shown in drawing 2 . 

[0017] Moreover, the Shimokane mold 4 forms in the predetermined location of the material hold section 40 the 
**** absorption section 41 which absorbs **** of the material by plastic deformation while forming the groove 
material hold section 40 for preparing the periphery of a steering rack 2 in the longitudinal direction, as shown in 
drawing 3 - drawing 4 . The **** absorption section 41 which absorbs **** of the material by this plastic 
deformation changes that configuration, and is formed according to the tooth form configuration fabricated with 
the upper metal mold 3, i.e., the location which carried out rack tooth form and which it becomes depressed and 
the plastic deformation of a material produces according to 31 and 32. The **** absorption section 41 is formed 
in the crevices 42, 43, and 44 of a three-stage where height at the bottom differs in this example. Thereby, a 
configuration like a variable steering rack is complicated, and when it is the product with which the plastic 
deformation irreversible deformation of a material differs for every part, it can prevent absorbing **** of the 
material by plastic deformation certainly, and a plastic change of a hoop direction serving as weld flash, and 
generating. 

[0018] In addition, as it is settled in the material hold section 40, in case the formed steering rack 2 penetrates 
steering housing (illustration abbreviation), a steering rack 2 enables it to slide on the configuration of the **** 
absorption section 41 smoothly. Moreover, in this example, although the **** absorption section 41 was formed 
in the crevices 42, 43, and 44 of a three-stage where height at the bottom differs, it is not limited to this but the 
plastic deformation irreversible deformation of a different material for every part can be absorbed by changing 
the number of stages of a crevice or making the base of a crevice incline. 

[0019] Thus, rough ball-race processing can be performed and forging shaping of the steering rack 2 can be 
carried out at one process by pressing the heated material 13 with predetermined welding pressure with the lock 
out mold metal mold M which consists of upper metal mold 3 and a Shimokane mold 4 ( drawing 1 (6)). According 
to the configuration of the steering rack 2 to fabricate, in this case, **** of the material by plastic deformation 
Since it is made to carry out forging shaping using the lock out form metal mold M it was made to absorb in the 
**** absorption section 41 constituted from crevices 42, 43, and 44 of a three-stage where height at the 
bottom differs A plastic change of the hoop direction of a material serves as weld flash, and it does not 
generate, but for this reason, de-burring of the product after carrying out forging shaping can be omitted, a 
manufacturing cost can be made cheap, and the precision of a product can be improved further. 
[0020] And in case this steering rack 2 performs machine finish-machining for attaching a tie rod etc. in a 
product after performing forging shaping, it cancels the plastic deformation of a longitudinal direction by making a 
predetermined dimension. 
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[0021] Thus, the fabricated steering rack 2 is shown in drawing 5 - drawing 6 . This steering rack 2 formed the 
rack tooth form 21 and 22 with which configurations differ in the point of the round bar-like body section 20, and 
**** 0 f the material by the plastic deformation absorbed in the **** absorption section 41 constituted from 
crevices 42, 43, and 44 of a three-stage where height at the bottom differs in the tooth-back side of the rack 
tooth form 21 and 22 became the level difference 23 from which height differs, and it has appeared. 
[0022] 

[Effect of the Invention] Since it is made to carry out forging shaping using the lock out form metal mold formed 
so that **** of the material by plastic deformation might be absorbed according to the configuration of the 
steering rack to fabricate according to the manufacture approach of the steering rack of this invention While 
being able to perform forging shaping at one process, a plastic change of a hoop direction serves as weld flash, 
and it does not generate, but for this reason, de-burring of the product after carrying out forging shaping can be 
omitted, a manufacturing cost can be made cheap, and the precision of a product can be improved further. 
[0023] Moreover, by performing absorption of **** of the material by plastic deformation in the **** absorption 
section formed along with the material hold section of one metal mold, also in the case of a long picture product 
like a steering rack, **** of the material by plastic deformation can be absorbed certainly, and forging shaping 
can be performed with high precision using lock out metal mold. 

[0024] Moreover, by forming the **** absorption section formed in one metal mold according to the location 
which the plastic deformation of a material produces according to the tooth form configuration fabricated with 
the metal mold of another side, a configuration like a variable steering rack is complicated, when it is the product 
with which the plastic deformation irreversible deformation of a material differs for every part, **** of the 
material by plastic deformation can be absorbed certainly, and forging shaping can be performed with high 
precision using lock-out metal mold. 

[0025] Moreover, while being able to heat heating of a material to part another temperature which was suitable 
for warm forging with energization heating, being able to heat to predetermined temperature in a short time and 
being able to prevent generating and decarbonization of the scale, according to the configuration of the steering 
rack which fabricates temperature control, at least the section can be performed correctly independently and 
can improve the precision of a product further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing an example of the process of the manufacture approach of the 
steering rack of this invention. 

[Drawing 2] The upper metal mold used for the manufacture approach of the steering rack of this invention is 
shown, (A) is a bottom view and (B) is a transverse-plane sectional view (the condition of having turned upper 
metal mold upwards). 

[Drawing 3] This Shimo metal mold is shown, (A) is a top view and (B) is a transverse-plane sectional view. 
[Drawing 4] This Shimo metal mold is shown and, for (A), the A-A sectional view of drawing 3 (B) and (B) are 
[ the C-C sectional view of drawing 3 (B) and (D of the B-B sectional view of drawing 3 (B) and (O) ] the D-D 
sectional views of drawing 3 (B). 

[Drawing 5] The steering rack manufactured by the manufacture approach of this invention is shown, and (A) is 
[ a front view and (C of a top view and (B)) ] bottom views. 

[Drawing 6] This Shimo metal mold is shown and, for (A), the A-A sectional view of drawing 5 (B) and (B) are 
[ the C-C sectional view of drawing 5 (B) and (D of the B-B sectional view of drawing 5 (B) and (O) ] the D-D 
sectional views of drawing 5 (B). 
[Description of Notations] 

1 Material 

1 1 Cutting Material 

12 Material after Rough Ball-Race Processing 

1 3 Heated Material 

2 Steering Rack 

20 Body Section 

21 Rack Gear Tooth 

22 Rack Gear Tooth 

23 Level Difference 

3 Upper Metal Mold 

30 Material Hold Section 

31 Impression Which Carried Out Rack Tooth Form 

32 Impression Which Carried Out Rack Tooth Form 

4 Shimokane Mold 

40 Material Hold Section 

41 **** Absorption Section 

42 Crevice 

43 Crevice 

44 Crevice 

M Lock out mold metal mold 
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